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SPECIFICATION FOR 
FIRE-RESISTANT HYDRAULIC FLUIDS 

PART I DILUTE EMULSIONS FOR POWERED SUPPORTS 



0. FOREWORD 

0.1 This Indian Standard ( Part 1 ) was adopted by the Indian 
Standards Institution on 12 April 1983, after the draft finalized by the 
Lubricants and Related Products Sectional Committee had been 
approved by the Petroleum, Coal and Related Products Division 
Council. 

0.2 The use of fire resistant hydraulic fluids is increasing due to a 
growing awareness of the dangers inherent in using mineral oils for 
applications where there is a fire risk. There are four types of fire 
resistant hydraulic fluids namely dilute emulsions, invert emulsions; 
water glycols and synthetic fluids. This specification covers emulsifying 
oils suitable for adding water to make emulsions for use in powered 
supports and for other such hydraulic purposes. It gives basic require- 
ments for oils for these applications as well as provides guidance on their 
selection, storage and use. 

0.3 Other parts of the standard published so far are as follows: 

{ Part 2 )-1983 Invert emulsions ( water-in-oil ) type 

( Part 3 )-1983 Water glycol type 

(Part 4)- 1983 Phosphate esters type 

0.4 Selection and use of the fire-resistant hydraulic fluids are covered in 
IS : 10531-1983* while determination of their fire-resistant characteristics 
is given in IS : 7895-1975t. 

0.5 In the preparation of this standard considerable assistance has been 
derived from NCB specification No. 463/1970 published|by National Coal 
Board, U.K. 



•Code of practice for selection and use of fire-resistant hydraulic fluids. 

fTests for fire-resistant characteristics of hydraulic fluids used in mining machinery. 
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0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accord- 
ance with IS : 2-1960*. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in 
this standard. 



1. SCOPE 

1.1 This standard ( Part 1 ) prescribes the requirements and methods of 
sampling and test for fire resistant hydraulic fluids, dilute emulsions 
type, suitable for use in powered supports and for other similar hydraulic 
purposes. 

2. GRADES 

2.1 This standard covers two grades of oil for makintr emulsions for use 
in hydraulic equipment but excluding hydraulic transmission units. 
These oils are designated as follows: 

a) HF-A Grade 1 — Ordinary emul ifying oil suitable for use with 
water varying between very soft and rather hard. 

b) HF-A Grade 2 — Superior emulsifying oil suitable for very hard 
water. 

2.1.1 The above classification is for guidance in selecting the correct 
emulsifying oil and does not necessarily imply that stability in service 
can be guaranteed with all waters of the hardness stated or the oil shall 
be unstable with waters of greater hardness ( see Note ). 

Note — Experience and local knowledgf> may enable satisfactory judgement as to 
performance in service to be made on the basis of the requirements specified in 3, but 
in cases of doubt it may be necessary for a thermal stability test to be repeated with 
water actually to be used. Where the water is exceptionally corrosive it may also be 
advisable to repeat the test for rust preventing characteristics with the water actually 
to be used. 

3. REQplREMENTS 

3.1 Requirements for Water 

3.1.1 General — The water used for dilution shall meet the following 
requirements: 

a) The water shall be free from suspended impurities and 
contamination; 



*Rules for rounding off numerical values ( revised). 
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b) The /)H of the water shall be within the range of 6 to 9 ( see 
IS : 3025-1964* ); 

c) Total hardness of water for mixing with Grade 1, ordinary 
emulsifying oil, shall not exceed a value of approximately 
250 ppm ( as GaGOs ), though higher values may be acceptable 
in particular cases, where tests show the stability to be satisfactory 
( see IS : 3025-1964* ); 

d) Total hardness of water for mixing with Grade 2 superior 
emulsifying oil, shall not exceed a value of approximately in 
750 ppm ( as CaCOg ), though higher values may be acceptable 
in particular cases where tests show the stability to be satisfactory 
{see IS : 3025-1964* ); and 

e) Chloride and sulphate contents shall not exceed the values of 
approximately 200 mg/1 of chloride ( Gl ) and 400 mg/1 of 
sulphate ( 804 ) though higher values may be acceptable in 
particular cases where tests show the stability and rust prevent- 
ing characteristics to be satisfactory ( see IS : 3025-1964* ). 

3.2 Requirements for Oil 

3.2.1 General — The oils used for making emulsions shall meet the 
following requirements: 

a) The basic mineral oil, for example, an oil of the type known as 
spindle oil [ see IS : 493 ( Part II )-1981t ], shall be free from 
deleterious impurities; 

b) The soluble oil shall have ready self-emulsifying properties and 
the requisite stability and rust preventive characteristics; 

c) The emulsion shall not deposit waxes in service; and 

d) The water content of the emulsifying oil shall be stated by the 
manufacturer. 

3.2.2 The material shall also comply with the requirements prescribed 
in Table 1 when tested according to the appropriate methods specified 
in col 4 and 5 of the table. 

3.2.3 Compatibility — If an emulsion made with oil complying with 
this specification is to be used in equipment operating on an emulsion 
made with a different oil, it is advisable to check for compatibility and 
to flush out the system and fill with new emulsion. 



♦Methods of sampling and test ( physical and chemical ) for water used in industry. 
fSpecification for general purpose machinery and spindle oils : Part II Spindle oils 

{^ first revision ). 
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3.2.4 Application — The dilute emulsion should be used at 5 percent 
oil content by volume in 5 parts of oil to 95 parts of water, for normal 
applications. The oil content should be checked regularly, say by 
using pocket refrectometer and should under no circumstances be allowed 
to fall below 3 percent. Working temperatures for these fluids are 5 to 
55°C. 

3.2.4.1 The emulsion should not be used in conjunction with any 
rubber or compound for which the volume change is outside the limits 
prescribed in SI No. (vi) of Table L 

4. PACKING AND MARKING 

4.1 Packing — The material shall be packed in suitable containers as 
agreed to between the purchaser and the supplier. Galvanized drums/ 
barrels shall not be used for packing these fluids. 

4.2 Marking — The containers shall be securely c'osed and marked 
with the name of manufacturer; name, type, grade and mass of the 
material; recognized trade-mark, if any; and with identification in code 
or otherwise to enable the lot of consignment or manufacture to be traced 
back; and the instruction for use. 

4.2.1 The containers may also be marked w'th the ISI Certification 
Mark. 

Note — The u?e of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ^ Certification Marks) Act and the Rules and Regu- 
lations made tiiereunder. The lol mark On products covered by an luuian Standard 
conveys the assurance that they have been produced to comply with the require- 
ments of that standard under a well-defined system of inspection, testing and quality 
control which is devised and supervised by ISI and operated by the producer. ISI 
marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions, under which a licence for the 
use of the ISI Certification Mark may be granted to manufacturers or processors 
may be obtained from the Indian Standards Institution. 

5. SAMPLING 

5.1 Representative samples of the material shall be drawn as prescribed 
in IS : 1447-1966*. 

6. STORAGE 

6.1 The emulsifying oil shall be stored and handled strictly in accord- 
ance with the supplier's instructions. The oil is a fire hazard before 
mixing with water and due precautions should be observed in this 
respect. 



* Methods of sampling of petroleum and its products. 

6 



IS ; 10532 ( Part 1 ) - 1983 



TABLE 1 REQUIREMENTS FOR FIRE-RESISTANT HYDRAULIC 
FLUIDS — DILUTE EMULSIONS 



Sl 

No. 



Chakactebistic 



Clauses 3.2.2 and 3.2A.I ) 
Requirement 



I) 


(2) 


(3) 


i) 


Kinematic viscosity at 40°C, 
cSt, Max 


150 


ii) 


Flash point, COC, °C, Min 


130 


iii) 


Emulsion stability test, 
168 h, at 70 d= 2°C 


Shall pass the test 


iv) 


Frothing characteristics test 
( 20 : 1 ratio ) 


No froth after 
15 minutes 


V) 


Rust preventing characteris- 
tics 


Shall pass the 
test after 24 h 


vi) 


Rubber swelling test, 


2 to 6 



volume change, percent, 
168 h, at 70 ± 2=0 

vii) Thermal stability test, 24 h, 
at 0"C and 40°C 

viii) ^H, 5 percent emulsion in 
distilled water at 27 ± l^C 

ix) Fire resistance characteristics 
( on 5 percent emulsion in 



Method of Test, Rbf to 

A. «_ 



Shall pass the test 
To be reported 



Shall pass the test 
A, B and C 



Appendix 



(4) 



D 



( P : ) of 
IS : 1448* 

(5) 
P:25 

P:69t 



P:99 



IS : 5741- 
1970t 

IS : 7895- 
1975§ 



i-rfr\ ^ArCl t-£ir< 



*Methods of test for petroleum and its products. 

tTake 100 g of the material in 250-ml beaker. Dry the material by adding 10 g of 
anhydrous sodium sulphate, keep the beaker in an oven at 50 ± 2°G for 2 hours ( frequent 
shaking of the mass to ensure complete drying is necessary ). Filter the material and 
determine the flash point. 

^Methods for determination of /iH. 

§Tests for fire resistant characteristics of hydraulic fluids used in raining 
machinery . 
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APPENDIX A 

[Table I, SI Mo. (iiin 

EMULSION STABILITY TEST 

A-1. PREPARATION OF EMULSION 

A-1.1 An emulsion of the oil, at a concentration of 5 percent by volume 
shall be made up with one of the following solutions depending upon the 
grade of the oil: 

a) Synthetic hard water for Grade 1 oil 

MgS04.7H20 308 mg/1 

GaS04.2H20 215 mg/l 

NaCl 330 mg/1 

It shall be equivalent to 250 ppm hardness expressed as CaCOs 
containing 200 mg/1 chloride ions. 

b) Synthetic hard water for Grade 2 oil 

MgS04.7H20 924 mg/1 

GaS04.2H20 645 mg/1 

NaCl 330 mg/1 

It shall be equivalent to 750 ppm hardness expressed as CaCOs 
containing 200 mg/1 chloride ions. 

A-2. PROCEDURE 

A-2.1 A 5 percent emulsion of this material shall be prepared in accord- 
ance with the procedure prescribed in IS : 1448 ( P;98 )*, using 
appropriate synthetic water. The emulsion shall be taken in a flask 
of 150 ml capacity with a 10 ml graduated neck {seel^ : 1448 ( P:98 )* ] 
so that the level of emulsion is halfway in the neck of the flask. It shall 
be allowed to stand for 168 hours at a temperature of 70 ± 2°C. 

A-2.2 No oil separation, no creaming in excess of 0*1 ml per 100 ml of 
emulsion or flocculation or water separation shall occur, after the test 
period. 



•Determination of emulsion stability of emulsifiable cutting oils. 
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APPENDIX B 

[Table \,Sl No. (v) ] 

TEST FOR RUST PREVENTING CHARACTERISTICS 

B-1, PROCEDURE 

B-1.1 An emulsion of the oil at a concentration of 2 percent by volume 
shall be made up in a 0*05 N ( 2'9 g/1 ) solution of sodium chloride in 
distilled water and subjected to test in accordance with IS : 1448 
( P:96 )* except that approximately 330 ml of this emulsion shall be used 
in place of the mixture of lubricating oil and water. 

B-1.2 No rusting or pitting on duplicate steel test specimens shall be 
observed after 24 hours. 



APPENDIX C 

[ Table 1, SI No, (vi) ] 

TEST FOR RUBBER SWELLING CHARACTERISTICS 

C-1. PROCEDURE 

C-1.1 The volume change in nitrile rubber compoundt ( vulcanized 
butadiene/acrylonitrile rubber compounds ) shall not be less than 
2 percent and not more than 6 percent in any single test [ see IS : 3400 
( Part VI )-1967:{: ], when two test pieces are immersed in a 5 percent 
emulsion for 168 hours at 70 ^ 2°C. The test pieces shall be cut from 
5 mm thick sheet and shall be rectangular, 50 mm long and 25 mm 
wide. 



* Rust-preventing characteristics of steam turbine oil in the presence of water. 

tConforming to Grade BA 6 of BS 2751. In view of the variability of compounds 
within Grade BA 6 of BS 2751, it is recommended that the rubber compound for this 
test be obtained from one supplier, namely, M/s Metropolitan Flexible Products, Queeu 
Street, Great Harwood, Blackburn Lanes. If need be IOC ( R&D ) may be consulted for 
this purpose. 

^Methods of test for vulcanized rubbers : Part VI Resistance to liquids. 
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APPENDIX D 

[ Table 1, SI No. (viij ] 

TEST FOR THERMAL STABILITY 

D-1. PROCEDURE 

D-1.1 A 100 ml sample of the oil is kept in a stoppered 250 ml capacity 
bottle at ± 2°C as well as 40 ± 2°G for 24 hours. At the ead of this 
period the bottle is taken out from the cooling bath/oven and allowed to- 
attain gradually without any disturbance a temperature of 27 ± 2°C. 
Note the condition of the oil. 

D-1.2 The oil shall be regarded to have passed the tests if it remains as 
clear fluid and homogeneous without shaking or mixing. 
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INTERNATIONAL SYSTEM OF UNITS ( SI UNITS ) 
Base Units 

Symbol 



kg 

s 

A 

K 

cd 
mol 

Symbi l 

rad 
sr 



QpANTITY 


Unjx 


Length 


metre 


Mass 


kilogram 


Time 


second 


Electric current 


ampere 


Thermodynamic 


kelvin 


temperature 




Luminous intensity 


candela 


Amount of substance 


mole 


Sapplementslry Units 




QfJANTITY 


Unit 


Plane angle 


radian 


Solid angle 


steradian 


Derived Units 




Quantity 


Unit 


Force 


newton 


Energy 


joule 


Power 


watt 


Flux 


Weber 


Flux density 


tesla 


Frequency 


hertz 


Electric conductance 


Siemens 


Electromotive force 


volt 


Pressure, stress 


pascal 



Symbol 

N 

J 

W 

Wb 

T 

Hz 

S 

V 

Pa 



DKFlNrj'ION 

I N = I kg.m/>* 
1 J = 1 N.m 

1 W = 1 J/5 
1 Wb = 1 V.s 
1 T == 1 Wb/m^ 

1 Hz = 1 c/s (s-*> 
1 S = 1 A/V 
1 V = 1 W/A 

1 Pa == 1 Nim^ 



AMENDMENT NO. 1 JULY 1988 

TO 

IS:10532(Part 1)-1983 SPECIFICATION FOR 
FIRE-ELESISTANT HYDRAULIC FLUIDS 

PART 1 DILUTE EMULSIONS FOR POWERED SUPPORTS 

( Page 6, clause 5.1) - Add the following new 
clause after 5.1: 

'5.2 £r j^t er i^a_f or_C£n^o mi t^^ 

5.2.1 The lot shall be declared as conforming 
to the requirements of the specification if all the 
test results on the composite sample meet the 
relevant specification requirements.' 



(PCDC 4) 



Reprography Unit, BIS, New Delhi, India 



